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production of glycocon jugates . In particular, a preferred production 
system is provided that comprises a solid support, at least one sugar 
nucleotide producing enzyme, at least one glycosyl transferase, at least 
one bioenergetic, and at least one acceptor. The sugar nucleotide 
producing enzyme (s) is preferably immobilized on the solid support. The 
glycosyltransferase may be co-immobilized on the solid support with the 
sugar nucleotide producing enzyme (s), or may be provided to the solid 
support in solution. 
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AB This invention relates to methods and compositions for the production of 
glycoconjugates . In particular, organisms are provided with at least one 
heterologous gene encoding an enzyme for regenerating a sugar nucleotide 
along with at least one glycosyltransterase. Such organisms are useful 
for the large-scale synthesis of glycoconjugates. 
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AB Use of recombinant enzymes for the preparation of GDP-L-fucose and 

fucosylated glycans is disclosed. GDP-L-fucose functions as a fucose 
donor in the biosynthetic route leading to the fucosylated glycans, 
which have therapeutic utility. A process for preparing GDP-L-fucose and 
fucosylated glycans, and means useful in the process are provided. Said 
means include enzymes, chimeric enzymes, DNA sequences, genes, vectors 
and host cells. An assay for the determination of GDP-fucose and 
fucosyl transferase, and a test kit therefore are also provided. 
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A biosynthetic method for producing vitamin C (ascorbic acid, L-ascorbic 
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acid, or AA) is disclosed. Such a method includes fermentation of a 
genetically modified microorganism or plant to produce L-ascorbic acid. 
In particular, the present invention relates to the use of 
microorganisms and plants having at least one genetic modification to 
increase the action of an enzyme involved in the ascorbic acid 
biosynthetic pathway. Included is the use of nucleotide sequences 
encoding epimerases, including the endogenous 
GDP-D-mannose:GDP-L-galactose epimerase from the L-ascorbic 
acid pathway and homologues thereof for the purposes of improving the 
biosynthetic production of ascorbic acid. The present invention also 
relates to genetically modified microorganisms, such as strains of 
microalgae, bacteria and yeast useful for producing L-ascorbic acid, and 
to genetically modified plants, useful for producing consumable plant 
food products. 
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AB GDP-4-keto-6-deoxy- 

D-mannose epimerase/ reductase is a 

bifunctional enzyme responsible for the last step in the 
biosynthesis of GDP-L-fucose, the substrate of fucosyl transferases. 
Several cell -surface antigens, including the leukocyte Lewis system and 
cell -surface antigens in pathogenic bacteria, depend on the availability 
of GDP-L-fucose for their expression. Therefore, the enzyme is a 
potential target for therapy in pathol. states depending on 
selectin-mediated cell-to-cell interactions. Previous crystallog. 
investigations have shown that GDP-4-keto- 
6-deoxy-D-mannose epimerase 

/reductase belongs to the short -chain dehydrogenase/ 

reductase protein homol . family. The enzyme active-site region is 

at the interface of an N-terminal NADPH-binding domain and a C-terminal 

domain, held to bind the substrate. The design, expression and functional 

characterization of seven site-specific mutant forms of 

GDP-4-keto~6-deoxy- 

D-mannose epimerase/ reductase are 

reported here. In parallel, the crystal structures of the native 
. ho lo enzyme and of three mutants (Serl07Ala, Tyrl3 6Glu and Lysl40Arg) have 
been investigated and refined at 1.45-1.60 . ANG . resoln. , based on 
synchrotron data (R-f actors range between 12.6 % and 13.9 %) . The refined 
protein models show that besides the active-site residues Serl07, Tyrl36 
and Lysl40, whose mutations impair the overall enzymic activity and may 
affect the coenzyme binding mode, side-chains capable of proton exchange, 
located around the expected substrate (GDP-4- 
keto-6 -deoxy-D-mannose) 

binding pocket, are selectively required during the epimerization and 
redn. steps. Among these, Cysl09 and Hisl79 may play a primary role in 
proton exchange between the enzyme and the epimerization catalytic 
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intermediates. Finally, the addnl. role of mutated active-site residues 
involved in substrate recognition and in enzyme stability has been 
analyzed. (c) 2000 Academic Press. 
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